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^T) A process for producing an [ n-5 ] -hydroxy fatty acid 
(n is an even number of 10 or more) wherein the [ n-6 ] -posit ion^j 
5 is a single bond, which comprises causing cells or a culture 
of a microorganism having the activity to introduce hydroxy 
into the [n-5 j -position and hydrogen into the [ n-6 ] -position 
of a straight-chain fatty acid having n carbon atoms wherein 
at least the [n-6 ] -position is a double bond to make the 

10 [ n-6 ] -position a single bond (hereinafter referred to as the 
first microorganism) or a treated matter thereof to act on a 
straight-chain fatty acid having n carbon atoms wherein at least 
the [n-6] -position is a double bond or a composition containing 
the fatty acid to form the [ n-5 ] -hydroxy fatty acid wherein 

15 the [n-6 ] -position is a single bond, and recovering the formed 
[n-5 ] -hydroxy fatty acid wherein the [ n-6 ] -position is a single 
bond. 

2 . The process according to claim 1 , wherein the double 
2 0 bond at the [ n-6 ] -position is the cis-form. 




3 . The proqess according to claim 1 or 2 , wherein the 
first microorganism has the activity to introduce hydroxy into 
the 13-position andihydrogen into the 12-position of linoleic 

25 acid, a-linolenic acid or 7 -linolenic acid to make the 
12-position a single bond. 

4 . The process according to any of claims 1 to 3 , wherein 
the first microorganism is a lactic acid bacterium or 

30 bifidobacterium. 

5 . The process according to any of claims 1 to 3 , wherein 
the first microorganism belongs to the genus Pediococcus or 
Bifidobacterium . 
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6 . The process according to any of claims 1 to 3 , wherein 
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the first microorganism is Pediococcus pentosaceus or 
Bifidobacterium \ bif idum . 

7 . The process according to any of claims 1 to 3 , wherein 
the first microorganism is Pediococcus pentosaceus IF03 891, 
Pediococcus sp. IF03778 or Bifidobacterium bif idum JCM7002. 



8 . The prodess according to any of claims 1 to 7, wherein 
the straight-chain! fatty acid having n carbon atoms (n is an 
even number of 10 or more) wherein at least the [ n-6 ] -position 
is a double bond isllinoleic acid and the [ n-5 ] -hydroxy fatty 
acid wherein the [n-6 ] -position is a single bond is 
13-hydroxy-9-octadepenoic acid. 
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9 . The process according to any of claims lto7, wherein 
the straight-chain fatty acid having n carbon atoms (n is an 
even number of 10 or mpre) wherein at least the [n-6 ] -position 
is a double bond is i-linolenic acid and the [n-5 ] -hydroxy 
fatty acid wherein trie [ n-6 ] -position is a single bond is 
13-hydroxy-9 , 15-octadecadienoic acid. 

10. The process according to any of claims 1 to 7 , wherein 
the straight-chain fattiy acid having n carbon atoms (n is an 
even number of 10 or more) wherein at least the [ n-6 ] -position 
is a double bond is y -iinolenic acid and the [n-5 ] -hydroxy 
fatty acid wherein the V n-6 ] -position is a single bond is 
13-hydroxy-6 , 9-octadecaaienoic acid. 



Q. 



13-Hydroxy-6 , 9-octadecadienoic acid represented by 
the following formula ( I ) : 

OH 




COOH 



(I) 



12) A process for producing a £ -lactone, which comprises 
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caus ing cells or a culture of the f i£Stjmicroorganism o retreated 
/ matteir> thereof to act on a straight-chain fatty acid having 
n-carbon atoms (n is an even number of 10 or more) wherein at 
least the [ n-6 ] -position is a double bond/or a composition 
containing the fatty acid to form an [n-5 ] -hydroxy fatty acid 
wherein the [ n-6 ] -position is. a single bond} causing cells or 
a culture of a microorganism having the activity to /^oxidize 
an [n-5 ] -hydroxy fatty acid wherein the [ n-6 ] -position is a 
single bond ( hereina^te^refe^x^cLto as the se cond 
microorganism )^or^a treated matterjthereof to act on the formed 
[n-5 ] -hydroxy fatty acicl, and recovering the formed 6 -lactone . 

13. The process according to claim 12, wherein the <5 
-lactone is a (^-lactone represented by the following formula 
(II): 




(ID 



(wherein R represents n-pentyl or n-pentenyl). 

14. The process according to claim '12, wherein the 
6 -lactone is 6 -decalactone or jasmine lactone. 



15. The 
wherein the doub 



process according to any of claims 12 to 14, 
Le bond at the [n-6 ]-position is the cis-form. 



16. The process according to any of claims 12 to 15, 
wherein the first microorganism has the activity to introduce 
hydroxy into the 13j2pos.it ion and hydrogen into the 12-position 
of linoleic acid, a-linolenic acid or y-linolenic acid to make 

a single bon<3». 



the 12-positior 



17. The 



process according to any of claims 12 to 15, 
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wherein the first microorganism is a lactic acid bacterium or 
bifidobacterium \ 

18. The prpcess according to any of claims 12 to 15, 
wherein the first nkcroorganism belongs to the genus Pediococcus 
or Bifidobacterium . 

19. The process according to any of claims 12 to 15 , 
wherein the first microorganism is Pediococcus pentosaceus or 
Bifidobacterium biCidum . 

20. The process according to any of claims 12 to 15 , 
wherein the first microorganism is Pediococcus pentosaceus 
IF03891, Pediococcuk sp. IF03778 or Bifidobacterium bif idum 
JCM7002. 1 

21. The process according to any of claims 12 to 20, 
wherein the second microorganism is a yeast. 

22. The process according to any of claims 12 to 20, 
wherein the second mjlcroorganism belongs to the genus 
Kluvveromvces , Zygosabcharomyces , Pichia or Saccharomyces . 

23. The process! according to any of claims 12 to 20, 
wherein the second microorganism is Kluvveromvces marxianus , 
Kluyveromyces thermotolerans , Kluyveromyces wickerhamii , 
Zygosaccharomyces rouxii, Zygosaccharomyces bailii , 
Zygosaccharomyces cidril , Pichia jadinii or Saccharomyces 
cerevisiae . I 

24. The process according to any of claims 12 to 20, 
wherein the second microorganism is Kluyveromyces marxianus 
IFO1090, Kluyveromyces tlhermotolerans ATCC24177, 
Kluyveromyces wic kerhamiiv ATCC 2 4 17 8, Zygosaccharomyces rouxii 
NFR2 0 0 7, Zygosaccharomyces bailii ATCC 8766, Zygosaccharomyces 
cidri ATCC46819, Pichia jadinii IFO098 7 or Saccharomyces 
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cerevisiae KyoRai No. 7 01. 

25. The process according to any of claims 12 to 24, 
wherein the strkight-chain fatty acid having n carbon atoms 
(n is an even number of 10 or more) wherein at least the 

[ n-6 ] -position is a double bond is linoleic acid and the 6 
-lactone is 6 -decalactone. 

26. The process according to any of claims 12 to 24 , 
wherein the straight-chain fatty acid having n carbon atoms 
(n is an even number of 10 or more) wherein at least the 
[n-6 ] -position is k double bond is a-linolenic acid and the 
6 -lactone is jasmine lactone. 

27. The process according to any of claims 12 to 26 , 
wherein the composition is a natural oil or fat or a hydrolyzate 
thereof. 



A process for producing a compositio n containing 
a £ -lactone, which c ompr i s e s c au sing_ c e 1 Is or a culture of 
the first microorganism q r_a t reated ma tter thereof^ to act on 
a .com position c ontaining. a straight-chain fatty acid having 
n carbon atoms (n is an even number of 10 or more) wherein at 
least the [ n-6 ] -position is a double bond to form an [n-5 ] -hydroxy 
fatty acid wherein the [ n-6 ] -position is a single bond in the 
composition, and thence ausjLn g cells or a culture of the second 
microorganism or _a treated matter thereof "to act on the formed 
[n-5]-hydroxy fatty acid. ^ ptCv^ 

29. The process according to claim 28, wherein the 6 
-lactone is a 6 -lactone represented by the following formula 
(II): 



R 



(wherein R represents n-pentyl or n-pentenyl). 

30. The process according to claim 29, wherein the 6 
-lactone is 6 -decalactone or jasmine lactone. 

31. The process according to any of claims 28 to 30, 
wherein the doublje bond at the [ n-6 ] -position is the cis-form. 

32. The prpcess according to any of claims 28 to 31 , 
wherein the first Imicroorganism has the activity to introduce 
hydroxy into the li -position and hydrogen into the 12-position 
of linoleic acid, cf-linolenic acid or y-linolenic acid to make 
the 12-position a \ single bond. 

33. The process according to any of claims 28 to 31, 
wherein the first imLcroorganism is a lactic acid bacterium or 
bifidobacterium. 1 

34. The process according to any of claims 2 8 to 31, 
wherein the first microorganism belongs to the genus Pediococcus 
or Bifidobacterium . 

35. The process according to any of claims 28 to 31, 
wherein the first microorganism is Pediococcus pentosaceus or 
Bifidobacterium bif jdum. 



36. The process according to any of claims 28 to 31, 
wherein the first microorganism is Pediococcus pentosaceus 
IF03891, Pediococcus sp. IF03778 or Bifidobacterium bif idum 




37. The process according to any of claims 28 to 3 6 , 
wherein the second microorganism is a yeast. 

38. The process according to any of claims 28 to 36, 
wherein the seconp microorganism belongs to the genus 
Kluyveromyces , Zygosaccharomyces , Pichia or Saccharomyces . 

39. The process according to any of claims 28 to 3 6 , 
wherein the second microorganism is Kluyveromyces marxianus , 
Kluyveromyces thermotolerans , Kluyveromyces wickerhamii , 
Zygosaccharomyces rouxii / Zygosaccharomyces bailii , 
Zygosaccharomyces cu_dri , Pichia jadinii or Saccharomyces 
cerevisiae . \ 

40. The process according to any of claims 28 to 36, 
wherein the second microorganism is Kluyveromyces marxianus 
IFO1090, Kluyveromyces thermotolerans ATCC24177, 
Kluyveromyces wickerhamii ATCC2417 8 , Zygosaccharomyces rouxii 
NFR2 00 7 , Zygosaccharomytces bailii ATCC8 7 66 , Zygosaccharomyces 
cidri ATCC46819, Pichia jadinii IFO0 9 87 or Saccharomyces 
cerevisiae Kyokai No. 7yl. 

41. The process according to any of claims 28 to 40 , 
wherein the straight-chaih fatty acid having n carbon atoms 
(n is an even number of l4 or more) wherein at least the 
[n-6 ] -position is a double\bond is linoleic acid and the 6 
-lactone is ^-decalactone.l 

42. The process according to any of claims 28 to 40, 
wherein the straight-chain fatty acid having n carbon atoms 
(n is an even number of 10 or more) wherein at least the 

[ n-6 ] -position is a double bond is cr-linolenic acid and the 
6 -lactone is jasmine lactone! 

43. The process according to any of claims 28 to 42, 
wherein the composition is a food. 
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44. Tte process for producing a food containing a 6 
-lactone, wh.ch comprises adding to a food the 6 -lactone 
produced by tine process according to any of claims 12 to 27 
or the composlition containing the 6 -lactone produced by the 
process accorlding to any of claims 28 to 42. 



